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ABSTRACT: 

PURPOSE: To obtain a paper-coating composition composed of a copolymer latex 
obtained by the emulsion polymerization of a specific monomer and having 
well-balanced adhesion and blister resistance by adjusting the get fraction of 

the latex, the molecular weight of a specific soluble component and the 
particle diameter within respective specific ranges. 

CONSTITUTION: This composition for coated paper contains a copolymer latex 
produced by carrying out the emulsion copolymerization of (A) 20-60 pts.wt. of 

an aliphatic conjugated diene monomer, (B) 0.5-10 pts.wt. of an ethylenic 
unsaturated acid monomer and (C) 30-79.5 pts.wt. of other copolymerizable 
monomer [e.g. styrene, methyl methacrylate and (meth) acrylamide] using a 
chain 

transfer agent composed of 0.1-3 pts.wt, of a methylstyrene dimer and 0.1-3 
pts.wt. of a sulfur-containing compound under a condition to satisfy the 
formula XY/Z≥ 150X+10000 wherein X (wt.%) is get fraction of the emulsion 
polymerized latex, Y is weight-average molecular weight of tetrahydrofuran- 
soluble component and Z (nm) is particle diameter. A coated paper suitable 
for 

web offset printing can be produced by the use of the composition. 
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[SUMMARY OF THE INVENTION] 

This composition for coated paper contains a 
copolymer latex produced by carrying out the 
emulsion copolymerization of an aliphatic 
conjugated diene monomer, an ethylenic 
unsaturated acid monomer and other 
copolymerizable monomer in which the 
copolymer latex is contained to satisfy the 
formula XY/Z>150X+ 10000 wherein X (%) is gel 
fraction of the copolymer latex, Y is weight- 
molecular weight of tetrahydrofuran-soluble 
component and Z (nm) is particle diameter. 
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[EFFECTS] 

A coated paper which is excellent in the 
balance of adhesion and blister resistance and 
suitable for web offset printing by the 
composition for coaled paper of this invention. 



[CLAIMS] 
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[CLAIM 1] 

A composition for coated paper containing a 
copolymer latex produced by carrying out the 
emulsion copolymerization of (A) 20-60 weight 
parts of an aliphatic conjugated diene 
monomer, (B) 0.5-10 weight parts of an 
ethylenic unsaturated acid monomer and (C) 
30-79.5 weight parts of other copolymerizable 
monomer wherein the copolymer latex satisfies 
the formula 
XY/Z>150X+10000 wherein X (wt.%) is gel 
fraction of the latex, Y is weight-average 
molecular weight of tetrahydrofuran-soluble 
component and Z (nm) is particle diameter. 



[CLAIM 2] 

The composition for coated paper of Claim 1 
wherein the copolymer latex is manufactured by 
using 0.1—3 weight-parts of (a) an (alpha)- 
methyl styrene dimer, and 0.1—3 weight-parts 
of (b) a sulfur element containing compound as 
a chain transfer agent at the time of the 
emulsification copolymerisation. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the composition for 
coated paper which is excellent in the adhesion 
and blister resistance. 
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[PRIOR ART] 

In recent years, in the printing industry, spread 
of an offset rotary printing machine is 
remarloble in connection with improvement in 
the speed of printing. 

This printing method compares with a paper 
leaf offset printing. 

In order to perform high temperature high- 
speed drying immediately after printing, blister 
(blister) prevention accompanied by the water 
content evaporation in the paper at the time of 
drying is needed. 

In the offset coated paper for rotary printing 
(henceforth a coated paper), blister resistance 
is one of very important request characteristics. 

However, the adhesion which is blister 
resistance and the other important request 
quality characteristic is in a negative correlation. 

It is very difficult to obtain the good 
characteristics of these balance. 
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[0003] 

The various proposal is made in order to satisfy 
this conventionally. 

For example, in the Japanese Patent 
Publication No. 57-10237 gazette, means to 
adjust a gel fraction with the quantity of a chain 
transfer agent is taken in the latex which is a 
binder. 

However, in contrast to the adhesion of a 
coated paper becomes so favourable that the 
gel fraction is high, it is observed that blister 
resistance becomes so favourable that a gel 
fraction is few. 

As means which improves a simultaneously 
high level, an above-mentioned technique may 
not satisfy sufficiently both adhesion and blister 
resistance. 
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This Invention provides the composition for 
coated paper which has the characteristics 
excellent In the balance of the adhesion and 
blister resistance on the basis of the above 
backgrounds. 
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[SOLUTION OF THE INVENTION] 

The present inventors found out the following 
things earnestly as a result of research, in order 
to solve these problems. The gel fraction, the 
tetrahydrofuran (abbreviated to THF below) 
soluble component weight-average molecular 
weight and the particle diameter of the 
copolymer latex obtained by polymerising by 
emulsion an aliphatic conjugated diene 
monomer, an ethylene unsaturated acid 
monomer, and the monomer which can be 
copolimerised besides this are adjusted in an 
fixed range. Thereby, the latex excellent in the 
balance of the adhesion and blister resistance 
is obtained. 

And, it was made to come to complete this 
invention. 

That is, this invention becomes as follows. (A) 
Aliphatic conjugated diene monomer 20—60 
weight-parts, (B) Ethylene unsaturated acid 
monomer 0.5-10 weight-parts, (C) In 
addition monomer which can be copolimerised 
30 — 79.5 weight-parts This invention is a 
copolymer latex obtained by carrying out the 
emulsification copolymerisation of the above- 
mentioned monomer. 

The copolymer latex with which the weight- 
average molecular weight (Y) and the particle 
diameter (Znm) of the gel fraction (X weight%) 
of this latex and a tetrahydrofuran soluble 
component satisfies condition 

XY/Z>150X+10000 of the following is 
contained. 

It is the composition for coated paper 
characterized by the above-mentioned. 
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[0006] 

Hereafter, this invention is explained in detail. 

The monomer used for production of the 
copolymer latex of this invention is explained. 

(A) As an example of an aliphatic conjugated 
diene monomer. 1,3- butadiene, a 2-methyl- 
1,3- butadiene, a 2- chloro- 1,3- butadiene, etc. 
can be mentioned. 

In particular 1 ,3- butadiene is used suitably. 

The amount of monomer (A) used is 20—60 
weight-parts to monomers of total. 

When this amount used is fewer than an 
above-mentioned range, sufficient adhesion is 
not obtained. Moreover, when being too many, 
water resistance and the adhesion reduce and 
are not preferable. 

(B) As an example of an ethylene 
unsaturated acid monomer, dicarboxylic acids 
and the anhydrides of those, such as 
monocarboxylic acids, such as acrylic acid, a 
methacrylic acid, and a crotonic acid, maleic 
acid, a fumaric acid, and an itaconic acid, a 
sulphonic acid group containing unsaturated 
monomer, its salts, etc., such as half ester, a 
styrene sulphonic acid, 2- sulpho ethylacrylate, 
and an acrylamlde propane sulphonic acid, are 
mentioned. 

The amount of monomer (B) used is 0,5—10 
weight-parts to monomers of total. 

This amount used of the stability of a 
copolymer latex and the adhesion is insufficient 
out of an above-mentioned range. 
Moreover, the viscosity of a copolymer latex 
becomes high too much again. 

It may be inferior in operativity. 
(C) As an example of the monomer which can 
be copolimerised besides this, aromatic vinyl 
monomers, such as styrene, (alpha)- methyl 
styrene, vinyltoluene, and p- methyl styrene, 
ester (meth)acrylates, such as a methyl 
(meth)acrylate, an ethyl (meth)acrylate, and a 
butyl (meth)acrylate vinylcyanides. such as 
(meth)acrylonttrile, are mentioned. 

In particular as an aromatic vinyl monomer, 
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styrene is used suitably. And, as ester 
(meth)acrylates, a methacrylic acid methyl is 
used suitably. And, as vinylcyanides, an 
acrylonitrile is used suitably. 

Furthermore, as an example of the monomer 
which can be copolimerised besides this, 
ethylene unsaturated carvone acid amide and 
its N — substituted compounds, such as 
(meth)acrylamide and N — methylol 
(meth)acrylamide, hydroxy! group containing 
unsaturated monomers, such as (meth)acrylic 
acid-2— hydroxyethyl, glycidyl group containing 
unsaturated monomers, such as a methacrylic 
acid glycidyl, vinyl esters, such as vinyl acetate 
and vinyl propionate, are mentioned. 
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[0007] 

As the polymerization initiator used for the 
emulsification copolymerisatlon of this 
invention, persulfates, such as a potassium 
persulfate, an ammonium persulfate, and a 
sodium persulfate, water-soluble initiators, such 
as a hydrogen peroxide, or the redox system 
initiator which combined these and reducer, 
such as a sodium bisulfite and amines, are 
suitable. 

Oil-soluble initiators, such as a water-soluble 
azo initiator, a benzoyl peroxide, and an 
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azobisisobutyronitril, etc. can be used. 

Moreover, in case an emulsification 
copolymerisation is carried out. while adjusting 
the particle diameter of the copolymer latex to 
form, as an example of the emulsifier used in 
order to provide sufficient stability for a 
copolymer latex, it is as follows. Anionic 
surfactants, such as the sulfuric ester of a 
higher alcohol, alkylbenzene sulphonate, 
aliphatic sulphonate, and alkyi di phenyl ether 
sulphonate, nonionic surfactant, such as the 
alkyl ester, the alkylphenyl ether, and the atkyi 
ether of polyethyleneglycol, and amphoteric 
surfactants such as a betaine, is used 
independently or by combining 2 kinds or more 
thereof. 



[0008] 

As an example of the chain transfer agent used 
for production of the copolymer latex of this 
invention, it is as follows. Sulfur element 
containing compounds, such as t — dodecyl 
mercaptan, n — dodecyl mercaptan, n — octyl 
mercaptan, a mercaptoethanol, a mercapto 
propionic acid, and its ester, alkyl halides, such 
as sulphides, such as a tetraethylthiuram 
sulfide, and carbon tetrachloride, the chain 
transfer agents generally used for the regulation 
of molecular weight in an emulsification 
copolymerisation reaction, such as (alpha)- 
methyl styrene dimer, can be used as 
independent or 2 or more kinds of mixtures. 
It becomes as follows in case of manufacturing 
in particular the copolymer latex of this 
invention. 

(a) (alpha)- methyl styrene dimer 0.1—3 
weight-parts And (b) sulfur element containing 
compound 0.1 — 3 weight-parts 

By using above (a) and (b), since the 
copolymer latex which satisfies the conditions 
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of this invention is obtained comparatively 
easily, it is suitable. 
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[0009] 

As long as the manufacturing method of the 
copolymer, latex of this invention satisfies the 
conditions of this invention, there is no 
limitation. And, what is sufficient is just to follow 
the well-known emulsion polymerization 
method conventionally. However, as an 
especially preferable method, in case a 
previous appearance monomer mixture is 
polymerised by emulsion with a reactor, 
polymerisation conversion ratio under monomer 
addition is made into 80 % or less. 

Furthermore, a reaction is forcedly stopped 
the polymerisation conversion ratio in 85% - 95 
weight%. There are the above methods. 

Polymerisation conversion ratio in the 
monomer feed of above emulsion 
polymerization is controllable by the monomer 
addition time and the polymerisation 
temperature. 

[0010] 

Moreover, as a reaction terminator for stopping 
above emulsion polymerization forcedly, the 
compound used for a stop of emulsion 
polymerization in general can be used. 

About this reaction terminator, an -N— diethyl 
hydroxy amine, dimethyl thio carbamic acid 
potassium, methyl hydroquinone, etc. can be 
mentioned, for example. 

Furthermore, into the composition for coated 
paper of this invention, inorganic pigments, 
such as kaolin, clay, a calcium carbonate, a 
satin white, a titanium oxide, aluminium 
hydroxide, barium sulfate, and a zinc oxide, and 
organic pigments, such as a polystyrene, SBR, 
and a phenol resin, are used as a pigment in 
independent or the combination which is 2 or 
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more kinds. In addition, a dispersing agent, a 
water proof-ized agent, a viscosity regulator, an 
antifoamer, a water-retention agent, a dyestuff, 
a fluorescent dye, a lubricating agent, a pH 
regulator, a surfactant, a preservative, in 
addition an adjuvant, and addition agents can 
be used depending on the need. 



[0011] 

Moreover, in addition to the copolymer latex of 
this invention, as a binder, latexes, such as 
water-soluble polymers, such as a starch, 
casein, and polyvinyl alcohol, a polyvinyl 
acetate, and an acrylate copolymer, can be 
used together depending on the need. 
The copolymer latex of this Invention is usually 
used in 5-30 weight-parts (solid content) to a 
pigment (solid content). 
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[Example] 

Hereafter, an Example specifically explains this 
invention. 

However, this invention is not limited to these 
Example. 

In addition, in particular, as long as there is no 
designation, weight% and a weight-part is 
shown wholly% and the part in an Example. 
1 ) Manufacture example of a copolymer latex 
Manufacture example 1-8 and comparison 
manufacture example 1-7 
The lauryl sulfuric acid soda of 100 weight-parts 
of water, 1.5 weight-parts of potassium 
persulfates. 1 weight-part of maleic acid, and a 
necessary amount is prepared to the autoclave 
with an agitator. 
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stirring mixing is carried out enough. 

The deoxidation was performed by nitrogen 
substitution. 

Then, it manufactured according to the 
conditions shown in Table 1 . 

That is, an autoclave inside temperature Is 
risen to predetermined temperature. 

Subsequently, the predetermined time was 
spent and the mixture of remaining 99-part 
monomer, a chain transfer agent, and 0.2 parts 
of the lauryl sulfuric acid soda and 40 parts of 
water shown in Table 1 was added in the 
autoclave. 

After completing addition of a monomer, 
furthermore, after carrying out a predetermined 
time reaction, it cools. 

0.1 parts of N-N— diethyl hydroxy amines are 
added. 

Polymerisation was completed. 

The inside temperature of an autoclave was 
maintained at predetermined temperature from 
the time of addition of a monomer to the 
polymerisation finalizing. 

Polymerisation conversion ratio at the time of 
monomer addition finalizing and the 
polymerisation finalizing measured by the 
method shown below. 

This value is shown In Table 1 and 2. 
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[0013] 

After the polymerisation finalizing, after 
adjusting to pH8.0 by sodium hydroxide, while a 
steam stripping removes a unreacted monomer 
and an volatile residual organic substance, it 
concentrates to 50% of solid content 
concentration. 

The copolymer latex (comparison 
manufacture example 1-7) used for the 
copolymer latex (manufacture example 1-8) 
and a comparison which are used for 
implementation of this Invention was obtained. 
The characteristic of polymerisation conversion 
ratio and a copolymer latex 
A) Polymerisation conversion ratio: Accurately 
weigh about 1g of the sampled reaction 
solution. 

A residue is measured after drying at 150 
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^ uj ^ ;r Subsequently polymensation conversion ratio 
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B) A copolymer latex is uniformly casted on the 
weight-average molecular weightipolypropylene 
board of the gel fraction of a copolymer latex, 
and a tetrahydrofuran (THF) soluble 
component. 

1 hour drying Is carried out in the still- 
standing after drying during 1 week, and the 80 
degree C hot air circulation drying machine at 
21 degree C, and a skin layer is made to form. 
After immersing with an analytical balance in 
the container into which 100 cc THF went after 
about 1g accurate weighing for 2 days, 10 ml of 
THF solutions is collected. 
The solid .content of the after drying Is 
measured. 

A gel fraction is calculated by formula (3). 
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concentration regulation of a part of above- 
mentioned THF solution, it filtrates with 0.45 
micrometre filter. 

The weight-average molecular weight was 
measured with the gel filtration chromatography 
apparatus. 

The measurement result was converted by 
the analytical curve in the weight-average 
molecular weight 19,000 and 50,000 and the 
polystyrene standard sample of 100,000. 
C) Particle diameter measurement of a 
copolymer latex 

The copolymer latex was measured with the 
Coulter electronics company submicron particle 
diameter measurement machine after diluting to 
a predetemnined concentration by the pure 
water. 

The calculated value of XY/Z-1 SOX is shown 
in Table 1 and 2 with the gel fraction (X %) 
measured by the above method, a 
tetrahydrofuran soluble component weight- 
average molecular weight (Y), and a particle 
diameter (Znm). 
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[Table 1] 
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[Table 2] Table 1 continuation 
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[0017] 

Example 1-8 and Comparative Example 1-7 

The copolymer latex of manufacture example 
1-8 and comparison manufacture example 1-7 
is used. 

After preparing Example 1-8 and the 
composition for coated paper of Comparative 
Example 1-7 by the blending prescription shown 
below, a coated paper is manufactured by the 
following method. 

The evaluation examination was.perfonned. 

The result is shown in Table 2. 
Blending prescription of the composition for 
coated paper 

NO-1 kaolin clay 70 Weight part 



Heavy calcium carbonate 
Weight part 
Dispersing agent 
Weight part 

NaOH 0.1 
part 

Oxidized starch 
Weight part 

Copolymer latex 11 



30 



0.3 



Weight 



Weight 
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part 

Colour concentration 
62% 

Each composition for coated paper prepared 
the coated paper for an examination on the 
conditions shown below further. 
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[0018] 

Preparation of the coated paper for an 
examination 

Each composition for coated paper is coated 
using an applicator bar so that the coating 
amount in paper of fine quality makes dry 
weight 15 g/m2, and a coating amount should 
make 15 g/m2s on the back-side of the 
commercially available one side cast paper as 
an object for an examination of blister 
resistance. 

Immediately, drying is performed for 120 
degree C / 20 seconds by the box type hot air 
drying equipment. 

The obtained coated paper performs 1 day 
and night seasoning on the conditions of 65% 
of the 20 more degree C relative humidities. 
On the conditions of 100 kgs of the 60 degree C 
linear loads, a super calendar process is 
performed twice after that. 

The coated paper obtained this was used for 
to the strength test and the examination of 
blister resistance. 

[0019] 

The obtained coated paper evaluates according 
to the examination method shown below. 
The result is shown in Table 2. 

A) Dry pick strength test 

A picking state is judged by visual-observation 
by printing of tackiness ink (Toyo Ink SMX 
tackiness. 10) using the test device (made in a 
dawn manufacture place) of Rl printability. 

The 10 point method (it is Excellent and 1 
point % in 10 points) evaluated. 

B) Blister-resistant examination 

A coated paper Is immersed to a 1 50 degree 0 - 
200 degree C oil bath. 
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It graded by the number of the blisters which 
generates, and the average of 20 test pieces 
(he has no blister = 5 points) evaluated. 
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[Table 3] 
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[Table 4] 
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[EFFECT OF THE INVENTION] 

Y) The coated paper obtained by the composition 
for coated paper of this invention is excellent in 
the adhesion and blister resistance. 
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